INTRODUCTION
Psoriasis is an emotionally and physically debilitating disease that has a significantly negative impact on an affected person's quality of life. In addition, among those who have psoriatic arthritis (PsA), more than 50% experience progressive, erosive arthritis that is often accompanied by functional impairment. The functional impairments that associated with psoriasis and PsA are associated with increase healthcare costs, impaired health-related quality of life and substantial work-related disability, including a lower rate of employment.
In an effort to improve treatment for patients who suffer from these diseases, researches had led to the discovery of several new therapies that directly target the immune response that drives psoriasis/PsA. One specific protein that has proven as an effective target for therapy is tumor necrosis factor-alpha (TNF-α).
Adalimumab is the first fully humanized monoclonal antibody targeted against TNF. The Adalimumab Effectiveness in Psoriatic Arthritis Trial (ADEPT) demonstrated that Adalimumab significantly improve cutaneous and joint manifestations, lessen disability caused by joint damage, inhibit structural changes on radiographs and improve health-related quality of life (HRQOL) among PsA patients. However, not all patients have a good response to Adalimumab, and the long-term safety remains unknown. Further, there are minimal data published regarding factors that can identify patients most likely to respond to Adalimumab or to show disease remission.
Literature review
Psoriasis is a chronic inflammatory disease that affects approximately 2-3% of the world's population. It has a complex pathophysiology and a multigenic background. Autoimmunity and genetic hallmarks combine to confer the disease, which is characterized by chronic plaques (85-90% of all cases) and/or PsA (from 5 to >30% of patients with psoriasis [1] , that involve the peripheral and sacro-iliac joints, nails, and skeleton) [2] . Despite the encouraging results of studies looked at Adalimumab treatment in psoriasis and PsA, others reported a new onset or aggravation of psoriatic skin lesions after Adalimumab treatment onset [3] . TNF-α has a key element (with T cells) role in the pathogenesis of psoriasis and PsA [4] . It's a naturally occurring cytokines in the skin, and is involved in numerous normal and abnormal inflammatory immune. TNF-α induce the synthesis of adhesion molecules on endothelial cells and keratinocytes, thereby influences cellular infiltration in the skin. It also has a direct effect on the abnormal keratinoctye proliferation and maturation seen in psoriatic lesions [5] . TNF-α production and activity are elevated in the 1-lesional psoriatic skin compared with non-lesional psoriatic skin and non-psoriatic skin [6] [7] [8] [9] , 2-serum of individuals with psoriasis than those without it, and in the 3-synovial fluid of individuals with PsA [10] [11] [12] . Those lesional and serum TNF-α levels correlate positively with psoriasis area and PsA severity index (PASI) [8] .
Adalimumab is a recombinant, fully human and highly specific IgG1 monoclonal antibody targeted against TNF. It produced by recombinant DNA technology in a mammalian cell expression system and is purified by a process that includes specific viral inactivation and removal steps.
Adalimumab was first administered to a study patient in 1997. The recommended dosage of Adalimumab is 40 mg administered every other week as a subcutaneous (s.c) injection for PsA. In psoriasis, Adalimumab is administered SC at a dose of 80 mg the first week, followed by 40 mg the next week and every other week thereafter.
The average absolute bioavailability estimated from three studies following a single 40-mg dose was 64%. After doses of 0.5 kg−1 (~40 mg), clearances ranged from 11 to 15 ml h−1, and the distribution volume ranged from 5 to 6 l [13] . Once it is given, the drug reaches its peak level at 5½ days, with a half-life of approximately 14 days [14] .
The slow absorption rate following SC administration, slow elimination rate, and appropriate dosing frequency give Adalimumab a smooth and uniform concentration-time profile, minimizing the occurrences of overexposure and resultant adverse events, as well as underexposure and consequent symptom recurrence [15, 16] . Clinical response to Adalimumab is substantial and rapid, with statistically significant improvement in Psoriasis Area Severity Index (PASI) occurring as early as 1 week after initiation of treatment [17, 18] .
The majority of responses attributed to TNF are regulated by the p55 cell surface TNF receptors. Upon binding to TNF-α, Adalimumab blocks its interaction with the p55 and p75 cell surface TNF receptors, this lead to inhibition of several TNF-alpha-induced events. Hence, it rapidly reduces serum concentrations of acute-phase reactants (such as Creactive protein and erythrocyte sedimentation rate), interleukin-6, and serum levels of metalloproteinases (MMP-1 and MMP-3) which is involved in joint destruction by 50% [19] , More, it reduce expression of adhesion molecules responsible for leukocyte migration and restore the density of epidermal Langerhans cells in psoriatic skin lesions [20] . Interestingly, the reduction of the absolute number and density of epidermal Langerhans cells had been found in untreated psoriatic skin as compared to uninvolved skin from psoriatic patients [21] .
As a result the process of neutralization of TNF-α by a specific monoclonal antibody both skin and joint manifestations of psoriasis/psoriatic arthritis improve. CHAMPION study showed that using adalimumab compared to Methotrexate (MTX) or placebo in a comparative analysis resulted in greater improvement in quality of life among Adalimumab group. It was reflected in all Dermatology Life Quality Index (DLQI) components; symptoms and feelings, daily activities, leisure, work/school, personal relationships and treatment [22] . More, Adalimumab lowered pain and itching and gave better disease control compared to Methotrexate. Another study included patients with moderate to severe psoriasis showed that a 12 weeks treatment with Adalimumab (40 mg weekly or every other week) versus placebo resulted in significant improvement in DLQI, European Quality of Life-5 Dimensions (EQ-5D), Sort Form-36 (SF- [23] . Furthermore, a study looked at the predictors of treatment response and to achieve remission in PsA patients receiving anti-TNF blocker showed that being female resulted in lower response rates to treatment and to achieving remission [24] . No reason has been given to why the female patients have a lower response to treatment.
Adalimumab, is usually well tolerated. In studies of Rheumatoid arthritis (RA) patients that included >10,050 cases of RA, representing 12 506 patient-years, in <10% of cases therapy was discontinued because of the adverse events [25] . The most frequent side effect observed with Adalimumab treatment was injection site reaction, which is generally mild to moderate and transient, and do not require drug discontinuation. In placebo-controlled trials, injection site reactions were reported in 17%-20% of patients treated with Adalimumab (versus 11%-14% of patients receiving placebo) [26] . Other dermatological side effects reported with Adalimumab treatment include skin infections (the most common among dermatological manifestations), eczema, drug-related eruptions, tumors, actinic keratosis, vasculitis, ulcers and psoriasis (or psoriasiform eruptions). The latter been described in a case series of 12 RA patients [27] , where two cases developed Adalimumab treatmentrelated plaque psoriasis and plantar pustulosis.
In the CHAMPION study, adverse events were of similar frequency in Adalimumab, MTX and placebo groups (73.8, 80.9 and 79.2%, respectively) and were mainly mild to moderate. Percentages of serious adverse events were 1.9, 0.9 and 1.9%, respectively [19] . And, in the REVEAL study; 0.6% of patients treated with Adalimumab experienced serious adverse events vs. 1.0% in the placebo group 26.
Due to the central role of TNF in the host defense mechanism, a major concern with TNF-blockers is the increase risk of infections and malignancies [28, 29] . The most important infectious complication is the reactivation of tuberculosis (TB), whose incidence has decreased following implementation of TB screening [25] . Generally, TB reactivation of a latent form occurs within the first 8 months of treatment. In post-marketing experience other opportunistic infections have been reported as well. The most common infections were bronchitis, upper respiratory tract and urinary tract infections. More, Adalimumab cause a twofold increased incidence of rare infections such as fungal pneumonia, septic arthritis or pyelonephritis [28] . On the other hand, the rate of serious infections in Adalimumab RA trials was within the range reported in RA populations (3.1-9.6/100 patientyears) [30] . Dixon et al did not find increased rates of serious infections in patients with RA in the anti-TNF cohort of the British Society for Rheumatology Biologics Registry when considering the entire duration of therapy, but noted an increased early risk (within the first 90 days of therapy commencement) compared with the disease modifying antirheumatic drug cohort [31] . There are data suggesting risk of hepatitis-B reactivation in Adalimumab patients. On the other hand, many reports have stated that anti-TNF-α treatment in hepatitis-C is safe and well tolerated by patients [32] .
The potential role of TNF inhibitors in the development of malignancies is not known. The risk of malignancies with Adalimumab in global clinical trials was not increased when compared with the general population. More, adverse event reporting and cohort studies have failed to demonstrate any linkage between the development of solid tumors and anti-TNF therapy RA [25, 29] .
Patients with chronic inflammatory diseases, such as RA, are known to be at higher risk for the development of lymphoma, with twofold increase the risk of occurrence of lymphomas over that in the general population, that is correlated with longstanding high disease activity [33] . In trials of patients with RA treated with Adalimumab [25] , the standardized incidence rate of lymphomas was 3. 19 . So the precise answer to the question of the role of Adalimumab in lymphomas will have to await future analyses. Approximately 3-12% of patients treated with Adalimumab develop autoantibodies to antinuclear and double-stranded (ds) DNA, however, development of a lupus-like syndrome appears to be uncommon. Due to the frequent occurrence of autoantibodies during anti-TNF therapy (only 13 cases of systemic lupus erythematosus and lupus-like syndromes in 12 506 patient-years of Adalimumab exposure have been reported) [33] . They are considered without clinical relevance, unless symptoms suggestive of lupus-like syndrome develop. Therefore, measurement of anti-nuclear antibodies and anti-dsDNA is not required during treatment with TNF-alpha antagonists [34] .
Further reported side effects of Adalimumab are fever, flushing, interstitial pneumonitis or fibrosis, leukocytoclastic vasculitis, menorrhagia, and blood dyscrasias, including thrombocytopenia, leukopenia and pancytopenia [17, 26, 29, 35] .
Other safety problems rarely associated with TNF-blockers, including Adalimumab, are represented by new onset or exacerbation of congestive heart failure (CHF). About 44 out of 10,006 patients in RA trial reported a medical history of CHF, 7% of whom reported CHF events in a period of trials. Also, worsening or initiation of demyelinating conditions, especially multiple sclerosis (MS) had been reported as a safety concern related to Adalimumab [28, 29] . Both RA and psoriasis are thought to increase the risk of multiple sclerosis [33] .
Contraindications for Adalimumab use include chronic, active, serious, and recurrent infection, active TB (appropriate screening tests should be performed in all patients), latent TB in the absence of chemoprophylaxis, reactivation of hepatitis B, multiple sclerosis and other demyelinating disease, first-degree relative with MS, moderate to severe heart insufficiency (New York Heart Association; NYHA class III and IV CHF), pregnancy or lactation, and hypersensitivity to Adalimumab or its ingredients. During treatment with Adalimumab, patients should avoid live and live-attenuated vaccines [36] .
Although the available evidences support the favorable safety profile of biologic agents for psoriasis, long-term follow-up in large sample populations is required to obtain more defined data, particularly about uncommon adverse events and exacerbation of current disease. More, Burmester et al evaluated safety data from approximately 10 years of clinical trial experience with Adalimumab in six diseases including PsA, they reported that it is safe for long-term use. Given the confirmed efficacy and substantial benefits of Adalimumab in these conditions, the risk of therapy should be weighed against the risk of uncontrolled inflammatory disease and its long-term sequel [37] .
In the meantime, a positive risk/benefit ratio may be preserved through careful selection of patients and monitoring, based on the recommendations of the concerned authority and consensus guidelines.
CONCLUSİON
The available large analyses of Adalimumab safety are mainly based on trials of patients with RA. Less Data provided with observations made during studies on treating psoriasis or PsA. Thereafter, a careful approach is needed in psoriasis/PSA therapy, which is obviously differs than RA.
